Mid-IR absorption sensing of heavy water using a silicon-on-sapphire waveguide.
We demonstrate a compact silicon-on-sapphire (SOS) strip waveguide sensor for mid-IR absorption spectroscopy. This device can be used for gas and liquid sensing, especially to detect chemically similar molecules and precisely characterize extremely absorptive liquids that are difficult to detect by conventional infrared transmission techniques. We reliably measure concentrations up to 0.25% of heavy water (D<sub>2</sub>O) in a D<sub>2</sub>O-H<sub>2</sub>O mixture at its maximum absorption band at around 4 μm. This complementary metal-oxide-semiconductor (CMOS) compatible SOS D<sub>2</sub>O sensor is promising for applications such as measuring body fat content or detection of coolant leakage in nuclear reactors.